WO 2005/020327 



1 



PCT/JP2004/011832 



w m » 

[0002] ^©S^^IStt-fe/VSrflJffib^^^ey^M^tU-C, I^7^A7^-fe^ 
(£*T\ TMRAM; Magnetic random access memory J bh^^Jo )&%nbtlX\^Z> 

[0003] ^EUffl^iVtV ^MRAMti, ^jzMMMtft (GMR ; Giant magneto-resistive 
) SbMSrfJffl bfct ©-efeS. r <OGMR^m* s #e>ix5GMR3lf ^Sr^lJffi tfcMRA 

E^H^o r©GMRi^=lriV^cMRAMiL-CIJ, ^^SKM^tV^/K/ 
M ; Pseudo spin valve W 3£&'<4T*W. (^tV/W ;spin valve^) 

Cu) W (Co) j ©#^«r^i-Si:#©fi«:5SE'fba|5tt, 6~8%@S<Z>/J>£&{it 
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m&& r e (PtMn) /a'WVm (CoFe) /m (Cu) / CoFeJ b Ltcb£<D 

[0004] ztib(D&%fim~Fz>tctb^ v^^vmwmm^i^y , rTMR^mj^v^o 

stw&v-vmioGhcDm&nft&mmft) K&ittiz&Kvx&nzMzmm 
<Dmmm+i20t%:mz-x\,^ o z<dm&, iatS3ti-7-i2o«, m^^-rj;?^ b 
lactam 102, h^/w<yriiio3^ c j;^2(D^i4ji^bT<z)meio4^{i 

X. N rtb^C0#J1102, 103, 104^cD|lg(^ji$tl,T#^^tl,-CV>5 o 
[0005] TMR^j^ifi, (^mSMMM)tVX(Dh>^/^VTMiO 

3^^mm^mtvx(D2^(Dmi(om^mio2^x^mmmio4m^\ir^ 
mit^fa<DmM^m^x^xh>^/w<vTmio3^mmvxmn^b>^/vmm^ 
mk-rz>b\,^$)%:xtbz> 0 ^.(Dm^-s m<Dm'\^mio2^xummmio4(D^mit 

0 TMR^m^lJfflbfcMRAM-ef*. !£!«*■?■ 120#\ ^(j^^rCoFe/T/V 

^^ABMbtfc/CoFejfcv^*^©*^, $fi£i3frrb*as40%@&fci*<, IS 

^m^tV^cfe.MOSFET^^^^^^m^^fc^W^^^ 
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^■fp](Dm^^lB'Km-7-120«LT, flB«*^-120©ffifitaE'fbSr*aii-5o 
TMR^S^ffiV^MRAMCMUtt, *S#f^5629922^&5V>{^IS¥9 

#fF^Cmi : *H^f*Fm5343422#l^ffl# 
#fF^2:^S#fFm5629922^^» 
#fF»3 : #M¥9~9 1 949^^ 

mm K£oxmmmio4<DMikj7fa*mz-x, tzm^tvx<D&tzmm^-i2o 

[0007] |B'»^^120^j;^i*^^bbrMRAM<D$^5«^^^EISfcfe^ 

te, |Blt*^-i20^/Hb$^^^fe5 o — ^ 3&/>>ffc;Uti§£\ fBitm^-12 

0^*5^^14)1 102, l04<£>1»Ji® fojjfa<Dm^tt-tZ>m&<D& (Titbit 

=m^/mmm^m<Dm)f)^<^^tKmm^xRmmm^i-^^ 

ikjjfa%^xmm$:nzm-tz>m^ ^^m^mm^-r^m^^^^ 
[0008] ^(Dmmmmvx, mmm-i, iii3£>j;imi4(a) kc^xytmrnzmx-tcMm. 
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8B«-fe/H*BB»L-CV^ 0 ^(D^|Elt-fe/K^T> rfle«-fe/kiW>v<>5)lf4, — *f 
©fEtt&S^la, lb&ffiZ.X^Zo rr.T% #fatt*-7-la, lbtt, 
W±OilM*(»3i^yHSl5afc*iil7-K«il6, *5&lfyH»5bfc#fc!7~Kj|ft6) tc£ 
o-rjr* s *t**3RlK*tJi4a, 4b£, Sjti[ttKt£JS4a, 4bJc*5»t<5«t*K:«ko-C«'fk 
^iW^b-TS^l^M&Jf 14a, 14b*5j;tJ«^lc7)«jSl4a, 14b^^ffi(C@B 

»-a-^TMRUSIS20a, S20bte, ft20ttt£JR (g^MSB) 8a, 8b$r£tri£8c 
©lij&SjMJi$ixTfltfifc$tU*CV^S 0 *fc, #atTOH4Jf 4a, 4bf4, TMRHHS20a, S 

20b itssia 35 m»ofc^ fn] ( (a tfj ^*j-lt ti^-rs^ ft ) ft 

£LTIBl££*l/CV^ 0 ^*5> #Jll^aH4Ji4a, 4b<a#$|ilfco^Tte, 04(a) 

[ooo9] z.<Dm&&&mirz>z.b\z3ys m^yhm5a, 5b^xxj^m^—vm6<DM^ 

#attt«tt»4a, 4bi«9/j:5BflflSBSrtfcEI!C3&«>5wi*s-e#5^:J?>, MtL^^O 

#i&S6^Srffi8e>Sri:*S-C#5 0 — *f(£>TMRjgiS20a, S 

20b, *5j;tM|j&bryMSl5a(5b) t#3i!7— Kj»6t^«fcoTR*^nS— 
ttttJS4a, 4bSr*tuJe*tW-rS— ^©SBIftSS^la, lbSrii^TlEffic-t/HSrfflf^ 
-*f©ia«^la, lb^#3t:fc»|4Ji4a, 4b©-$|J(*^r«Mifc34) 

*«£«#9*£i3N5£fcflS-<?SaJI$*, &mW;MVkm4a, 4brtO#SM#16a, 
i6b(H4(b)#J»)©3WSr*(J3Sl-t"^^"e#«o Ufc#oT, JflMx«Bfc©3&£j&s 
'>4V^itt«ot, J;t)/h$^»iiffl;^^<toT^2(Z)^'l4S8a, 8b©»ffcR*i 
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%ft?Zb&X*%Z>o --T?> #&«JIG£:fcJu ffimm (8a£l4a N 8bbl4b)<Dm4kjifa 

H4tJlS3rt*IBli#-?-la) — o©ai^14S4ai:— oOflS^ffi^ta^S 

^20a^^J;oTltVbO'[f^|S'|S-r6IE'|«ir/P^*5V^Tt, #i£tfs*«l5a, 

5i!7-m6cDjllS^^C^am^#^«)i4aj:^^5ffl^rt^raCrfe^ t b 

3oJW±^^«ttii4at^^#m»l4jl4at^tL^^^^^fcaMffi^ 
^miim#:20a^^J:oTlfcVb^^^|Elt«l5lt^^oV^Tfcl^^fe5 

o 

[0010] tr^-e. Z.<D&5\ZL—ttV>MWM&m4ei, 4b&&* gl5^*^«f#J^(DfB 
tft-fe/H-efi % M£Jf (8a£l4a, 8b£l4b) (Dmit&fa&Rfe&ltZ&fc. ~^<D 
^^14jl4a^mai-^*^^^h^5a^j;t^«^!7-m6^ > ffi^^^^a'l4 
Ji4b^mii-rs#iif2/h^5b*3j;t^»3iy— KJ»6i:m-ttu j e^»5&««ffiS:«#& 
-T6«^cOfc^. #fB«*^la, lbS:^*PI-«3tH:fl|fifci-5ii:j6S»iat±H 

^i-6»^«^cD^f+ftt^,|Bmm^lWIiJ(m^^hl^5b^J;t/#^17-K^6) 

[0011] r^Mf-HUT, SSK^bfi, »3i**Sr— JHS«$**yt*H:, ^fEltirA' 
lJJlHU-CttAW^Hll^fefeJIS*, S&l<Z>J«Jf 14a, 14b(l2l4(a)#flf0©EW: 
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[0012] frfrzm.mz.^ZhXf&tbtz.ho-Qm. 'pf&^mmx^m&^mm 

[ooi3] *mmz.&zmm&m"£M^ MRzm&^&m±<vmmz^xnfrftz> 
©iti 43 i* i^tn i ©ill <d^® ^ifi^^nfc^MSfct^m^m^^-a- A/ 

[0014] ;£^^£a£^fElti?/W2, a#^^$-^Sl^_b0^^j;o-CK^^ 

6 j& i <«a« *s <fc i ©lii <Dmm ^mn^tcmnnm^^w 

z-$i:^xm.wttshz>tmz&* (DffijEi®fc%m^cjtmvxmf&£^ tutsm 
^^^i©«ii«, mttm*^tem^tt^xm~M^nzm&tiz>km^ ^ 
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[0015] ^<Dm&, mmmm^^xm^zRm7(D^^mt^^o^mmmmi<Dm 

[0018] BulH^l(D«jStSV>(C^^^^m^"5Ifl^m2<75MS^'aA/T- 

[0019] fm&mt* %mm&&m<o-mw\zmm£tixm4k%fa<Dmfe£tiit 
t\** — mzmmj*V7*s<4x^(DAmz>mtt&\,^xro], fuhz^tznMm 

^MJZmz&Z THighj , TLowj 4£^£*L52ffitMR«ri ^5o 
[0020] HUlE^2<D«ii^^t>^^^^t^tffl^fflV>TMIE^lcD^a^ 

[0021] *&mztfkz>mfsj*rv j 7 s 'uxn, ±m<nmm.mm-t^ mmmmtvx 
(Dm&mt, mizmmmzmnzmffi*m^zmmmt%m^x^^ 0 

imam*. 

[0022] *mwiz&ztzm^&&M%^y^suxfc£ti&, m^m^^m 
±<Dmm^^xn^^m^m^mb^^m^m^n^mmz^xm^ 

^mi^^^xmmm^mm^^mmmn^Km^nfcmmi^b^m 
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m&m&Witvx&mLrXM&tsmteo. 5nm^i±(Dm^m^-r^b^x^m 

ZbfrX%Z> 0 

[0023] *mwKm%tzm^te£i£m^^vT^<4xK£ti}^ m^m^.^ 

m.^mm.w^^xmmmKmm^\^Kmmtmti^im^^tcm^ 
w-bttfi^fo^zmkvuwmttmTL, s.^cDmjjfaz—gc^xtt.m&ti 

(Dmmm^m^M^L-tczb^^.mi^mmm^m^mbvx^vxmm-^ 

%-b&X%Z>o £7^ mi<Dmmm<vm&Z4Onm&TK® l &L.tc^bfc£<0. mwz. 

T£^x®m&<mi<Dmmm<DM<kxm%^tt^bfrx%z> 0 

^^Rm(Dmxmt^ti^Ki,xm^(Dmi<Dmmm^m^vtc^bi^, 
^-M(Dmm.m^(o^ti^n(Dmm^mm^mv±b^^m^m^m<D^n 

<D&mmm^<Dm&*m^^b&x%^^ ^A^fm^mm^x^xmi 
<Dmmm<DmitRm&®*£<ft5zt&x*%Zo 

[0025] £fc, *mWlZ&ZUM^te£XfmM^V^'MXlZ.£th\^ ^t<DmW30n 
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[0026] *mw\zm%mm^^te£x?mn^})^'U^£th^ m^m^.m^ 

[0027] *mwi^%mm.^^&£u i M%^vT^4*K£th^ %n<Dmmmb 
, m2(Dmmm(Dunbzx^mm(Dm^^un^m^^b^x^tc^, mmm 

[0028] ^0^^#^IB'll-fe/^*5j;t^a^^yxV^^^J;^«, ^ 

mmmi<zmmi5ftxm2(DmmmbL-xmmi-%^2(DM&mbzm^x&mmfc 

mzmj&Litz.k\z£v* bi/*/\s$)^z&z^m%mmm%#m&mbvx®.m-f 
%zbhx%z> 0 

[0029] *mmzmzmM^^te£T$m%^y^/ux^£ft^ mzo&fem&v 

tfX%Z 0 

[0030] [M^^IIJi^fi^S^ 



WO 2005/020327 



10 



PCT/JP2004/011832 



mx&>%> 0 

[04] (a) - (c) ttH2Jj:^Ufe|E«-feyH©V-VJlSlt!:»o^:»fBBI"ea)5o 

[|EI6]|ll5{C^UfclEl«ir^l(DW-W||^fp v ofcif®llI-efcSo 
[07]a^*y7*^^M©[Hlg&l2lt?fcSo 

[H9]V§a.i^— >a>*C^l©flS5«(JBl4a, l4btf>J¥^£*&1t$ffi£<Z>IW^£3fc«>;fc 

[|Hl2]^7 B B<^|2lt-fe/HfcoV>TO#^l(D^jil4a, 14b(D/¥^.i:##^* 
CI§113]^-r^ P CcD|B'|t-fe/H{CoV^(D#^l(D^m/il4a, 14bCDJ?^ir^-»^« 

[0031] £AT, **WOIB«©^ll8Jj:ov^H®^flaUT^#IBtcIftWi-5 0 

[0032] 01-ll7^#^UT^IimO^^#^^^y^^^MO^^o 

vvCf&W-f-So 

[0033] BHSC^y^'W^Mtt, T^^y^rSU 9*— *^>;/7t52 

, fW»o^ S '^aJ53, fElfc-fe/M&54, *l©JB»1IM1lPllII&aJ56*3j;tJ t IR2©K»«>J 

[0034] TKU^y7r51tt, ^$PTHV^A^*^A0— A20^x., Z.OjWTFVX 
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»lHlJ»«P58^l±JAi-5o 
[0035] y*—#s<v7T52l$, fl^T*— *8B-?-D0-D7, AX' <iS7 T 52 A&£Tf m j3'<-y 

&ftvxm<Dmmmfflm&i®56{cmm£thxi,^ 0 — w^^^t52b^ n y 

^(^^Wfflx-^^62^LT^10|i«)$iJ^I[lJg§$|356^^$tLTV^ 0 £fc 
, A^I^^5/7T52A*3j:U^tti^I^-/7T52B», flfiJ^n^s/^53^$"J#iHf #jK&5 

[0036] fMnvV^53te, A^^CSjoit^A^I^WE^X., 7*~?s^y7r52 

*5j;t^A^^^WE^b-CA^bfc#^rF"eijf #tiiS<3v^, At}^y^r5 
2A&£TfmJd/<y7T52B<D\, *1TiV&T^>r7tt&ti^it>*&8:fe-1rZ>k&\^ £ 
(D^^^t^oTA^^<y^T52A^J:t^ffi^^^^^T52B^IJ]^5fcfeCDflJ#P 
jf ^^bT$IJWf ^53A^b-rr f -^/^y-7T52{cm^li-5 0 ftljffi] 

[0037] |5'K-fe^P54« > i£^i-^l7-Kl|^|6] (X^fRl) fcJlW^h^^ (Y^l^]) <£> 
[0038] IglOlEMlJfPCEli&g&Sete, Y^fpjTFV^^-^lHlSSSeA, -fe^T^°[US& 

56B^oJ:t^ ^ Y^•[p]^^^^K7-f'^IE]^^§56c^b-cv^6o ^2oiizsbmy#PE 

SS^58fi, X^-[^TK^^-^IhIS&58A s ^SffiS&SSB&itXX^P^l^b 
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[0039] Z.(Dm^, Y^fFOTKl^-ra— ^H!j&56Af3, H7^jH-J;5^ Y^ftTKW. 

+i, •••)^3i^-r^o — -ft, x^r^u^^-ym^58An, mmi^-rxoK 

72m, 72m+l, • • O^jiiR-TSo 
[0040] £fc, -fe^T^ES§56B*Dj;U?^m^lH]S&58B^ s |Elti?^f¥54^>crr5^ 

StW^hi^l3a, 13b^LT|E'lt-lr/H¥54^^$ttT > 5!£tH!jfEtf»-£-^ 

m)commmu^~ m^mm-r^o ^mm^yhm^a, i3b«, 

[0041] *fc, Y^^u^hv^^^ec^xi/x^m^^h^y^y^bscn, IE 

1*5 ±tJ t *j&!7— Kj» (#«BH m*5»t5 r ) 6Sr^UTfB«-fe/H¥54(^ 

»Mfc*5t"t*r»2©#5ij»j)5a, 5bfc#iAmi5fL^^-r6o »5itTyMft5a 
[0042] a^*y^^M^*5tt*W«#3it(if^^^^5«^KloV>'t1ftMr 
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■So 

[0043] m^^54(om^Mm^t>^mn(D^ ®#ja«*i-*jfeia-e*>s. 

[0044] Sfc, £-»&fcVhH5a, SbOnTOcfi, ^iitiit*yH?l W«®42ds^rtb 
-ftkfc (^Jx.{^^Illl4 3 ^TftiJ^'*^t:Vh^?lffifl:^42) #JM*ttteg^£*x5«fc5 

Kmmzthzz^mmztLx^^o 
[0045] ^-iE'is-fe/vi«, 02, 3^-tj:5^> mwm&miai, 4bm%-xmtkm®im4] 

#10£r^A^\ #&tfs^$i5a, 5b^«jAl7-m6^c^^-^M^^ ; e^nBa 
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[oo46] ^<dm&, mwuvkmian, mi ( a ) ^-rxo mmMffi®$k$m,W2o&<Dm 
mm^&ittfa mn&fa^mm>moa<vmmxfatm$i'rz>jTfao mm* 
OT^-fp]) zmjjfo mm* t-^v ^x^n^-Fx^-t) t-rzmw; (— mtvxmn 
mm \m^Mt^zm^^ym5atm^-vm6t\c^xn^tixm^ 
fix^&o w<£>*§-a\ m^mmm4a\^ mm*i^ir^rm±w^i(Dmmmi4 

a%mf&~fZo iZfc, Wi2J? vhB5eitW&V-Vm6te, -MbVXZjjfafc&A,Xm 

nztbx^z> 0 *7t, w&^ybm5abw&7-vmt(Dm, m&^yhmatmytM 
umiatfom, tekzFmi&y-bMGtmwmvkmiatfDmia^ mmma^tt 
^tiMm^tix^ m&v^yhM5akm&y—ym6kdm%ftfcmm£ft&b2±fc, m 

m^vx, mtm&m4bi>* mn.mm^^mob^mmmKr^tc^ m% 

tpK^^xm^n^-GX^-f) b-tZ>^W(-Mkl,xmftWrtk) KT&tfLtSti&b&K 

m^^hmbbm^—vmeb^^xM^tixm^tix^^o r©i^, mvi 
m^m4bn. mm*\^if^rm±m^i(Dmmmi4b^m^i-^ 0 

^6t^wt4ii4b^ora^^x mmmb^th^nm^^x, m&^yhmb 
bw&y-^6b&mm.mzmM£tiz>bm^ »^vh^5b*5=tt^»^-m 

6tS8W[4Jl4b^^^^{^^tL-CV^ 0 £ib^ £-Si>t«'l4Jf 4a, 4bte, £ 

|^5a*Dj:^*iAy-Kill6^ N ♦3At^^bll5b^J:i^^r7-Km6t-e^mfcg|5 
te(^Ts r^§|5{i34j^v^)^sv^c#fc^-rsJ:5^«^tLTv^o Affciftf- 

— o^«(ni4(a) ^i^v^Tfi, m^m^.m4a(D^iMmbm^:M'\^m4b(D& 
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-T6o [HHI^^-rJ:5{-> &3glGD^B£Jil4a, I4bf* % $&F, G«r£tfffiHlJi 

4b}*lRIl2l4 3 ^-*3^t5&MlJ^Jfc^-^34^c'^mTv^6o ^a&fc, 

8Sl4a, 14bte % #>«r^-^#J(^l^«Jil4a^^{|iJ*3 t t^l^ajil 

[0047] «^ffitri»*«^20att, 04(a) {£^£5^ fglcDM^a, 

Ff2^iliJ 0 ^T> r^2(D^«8aJ^V^)^<DjlK^a!-r^mS24a 

4a^^ttS I 1 3 ^*fc^C05fi# (I^HI * iCjol ^l&t£Jf 4a<D;£telM35a£ 
W34iT«mfc^ : ^JT^^tL?>f5H^l) ?)^® IC, !|2©MJf 8a£|gl 

[0048] IrUH^LT, mnmnMW:^^f20h^ H]4(a) Sgltf«4Jl2b x 

&tf*m2<oimm\o ^r> r^2<7>Me8bji: i bv^)^-ojii^57g-r5«« 

aSl4b^fe»t5^*lfP^tt*©afi^(l^ia^tCfeV>T, j|^^4b<Z>*ffifl 
M35b^*^{434^T^mfc^-^K-C^$ixSt5iap fe 3) (D^ffifvl, f?2(DM£ 
g8b^miwMSl4b^®^i^^^^:fc^-eiB^$tb-CV^ 0 ^HJfe^ 
HTi*> — 0iJ£UC\ a^^m^m#:20b«, ^10«Sl4bcD4 I ^:§P{-@B 
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[0049] Z.<Dm&, ^10«ill4a*5j;t>^2cO«Ji8att, 51 ^$^1^^^ 

$y£^LTV^ 0 — i §-^l«i4ii2a, 2bf3\ mikftfa&m— ^f^^^H^ 
£*LTV^ 0 &*5, i4Tii, TMRflgS20a, S20b(Z)Hff ^t^P^«fcfe^ s TM 

R8gs20a, S20b^ m^m.^m^mm^hmnm^^mm.vx^-rbm^ 
mKDmmmiAz, lAb^m^mm^m^m^m^m^^mnm^m^ 

[0050] TMRflHS20ate, mmm^mU^(Dm}±^l<Dm'\^m2ab^2(Dmmm8ab 
(D^^RlAqU/c^^^, ^l(D^'t4*2a*Dj;^2(D«jl8a(DrtC0-^(Dm^-^ 

hV^/W-^y TB 3a<§r^#gC& j"Cf§l £>$£t£Jl 2a*3 £X$Wi2<DmWs.m 8a(D 1*1 Oftil^' 
3a^<^#®^tC^^6^1^ttji2a^t o >'i:^2(DMji8a(D^t°^i:C0t@ 

nm^m^-oxmt-r^ m^ma^ mi<DM'\±m2a<Dxti°>bm2(Dmm.m 
sa^t^^swc^m^^w 

±ttez> 0 TMRms20biz^^xhmmxhz> 0 ztbh^mm^m^^x, mimfii 

(MRJ£)=dR/R 

rr-C\ rdRjfi, ^^K^^zmi^b^bR^n^b^b<DmmW.<D^M^ 
[0051] £fc, h^/^S^^*J-r6ffi^i(^T, rb^/^£aRtjit>V^o ) tt, 

Tn<D&Az.7frt&5\z., h^/w<yr®3a, 3bo§ijyn;i>tfL-c}f ikM 

Rtoc eX p(2 % T ) , % = {8 n 2 m* ( 0 -Ef) a 5 }/h 
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ffom^it^m^fMa-i, b^vH&#CRtte, 10kQ- (nm) 2 £XTs 

Hm-rSfcfe^, h^/W^yrjS3a ( 3b£)J?^T£2nm£JlT> $b^$f*L<fil. 

[0052] #38 N #^*;w*!JrJi3a, 3b<Z)J?OTS:l»<i-SifctJ:«kt)^ hV^/H&inRtSrffi; 
^•r6wt^-e^^5^o— #TMfcl©WH4Jl2a, 2b*5it^H2(D«ji8a, 8b 

[0053] TMRjg|S20a, S20b«, fiMK^HSIfllattC#^$tt"CV^«), fgl<« 

<|4Jf 2a, 2b©fiMK^iS»2tO»BMi8a, 8b©»flS*«tt)t^:#<'fc5«t5^#l^^ 
TV^(D^^bV\ A#ftfcKJ\ Sgl<D$H4Jl2a, 2bcD{^m^/«, (50/4%) X 
lO'A/mJ^^V^^M^LC #d (100/4*:) X 10 3 A/m^_Ll?fc3^ 

ftm<0*Et£mn<0&W&&ttZ<D&ffi±1rZZk&V%Z>o *10>BH4»2a, 2b 
tt, #J;U*\ 5nmOj?^(^=i^/^^^(CoFe)T*^$tVTV^o ftH^. 

3^^Whe^^^(CoPt), —^/l^^VWh^^NiFeCo)^ 
Tlgl<«ttJf 2a, 2b&mm-tZ>Z.hhX*%Z> 0 ^2cD«S8a, 8btt, W*-t$, M 
flc©3^KCo), =JxVWb^^^(CoFe), =i/VWhfi^-^^(CoPt), =y*vHR 
(NiFe) fc*V ^:=^/HR=i/ (NiFeCo) X*ffif8.°tZ>^t&'e%Z>o * 
fc, ffl<«j£Ji2a, 2b*3j:t^2tf>flSM8Ji8a, 8b0^b^^tttt, S&l©fl£f£Ji 
2a, 2b£jg2(DM£Jf 8a, 8bi^^^f^^5:VN^2p=fT*fcf*S¥ft^^^ 

[0054] H^ttS4-ett^ _h3£Lfcfl*J?fcK:«fct>, *3&^h»5*3«tt^*iil7— KIS6t::*3 
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a, 14b©fiUatfj3&*, (100/4 7c ) X10 3 A/'m^T<^t5ISrt^*5V>T||l(Dattjl 

2a, 2b©^^J;Ot>/h$<'fc«J:5fc#fi5tStbXv^©36sa*U\ (100/4 7t)x 

mto^^&H^S^ft&^J:*), TMR§|S20a ( S20biflc^^b^CS"5T1Si 
'|4^fe§fc&-efc5o £<b&-> #l©JtfW»Uil4a, 14b©#^^l©attJf 2a, 2 

Jf2a, 2b^^fpJ^^b$-frTU*VN,|E'|t^^la, lb&^SS^S&^tbriSfe 

Jp4^*$*5fci6fc:, #^^4©^^f4<t«9^:#V>^^0*LV\ 
t£f*, 2OOO£*_h3&S0£L<, 6000^±T'fc5^id5«tt)^UV\ 
[0055] £5>K1, |£l<£>i»Jf 14a, 14b©IR fffi, 0. 5nmJ^_h40nm^TO^fflrt> 0* 
IX 1*0. 5nm^±30nm^lTCC>fBiartra^-r6©^W*bV\ f£lCD«Jf 14a 
, 14bcO^Jf:^©|5iaF fc 3^^(iS:^)-r5^i:^ l 9, ^lcD«)114a, 14b*5<£ 

&!7-Fi&6:fc£tf#&fc>H&5a^^^ 

i-»a««C^>^fHfi) ^ at^tt®4b«rJ3:iii-S»5&!7— Ki»6i3j;t^»3&if 
^5b{c^i-##ii«^©^ti-flt(|5lt^lb^^^i-#^«»^^)t^/^ 

[0056] fgl©«£J114a, 14b<&J¥*tf550nm&±<Z>£#m«:. fBtt^^laffiB 

o#^m^©^tf^t>iB'is*^ib{ifl©#^m^©^fh^^©^©m^ii^^t 

^LT^,#iZ i m^^fi-ie^^#V>|Elt^^(la^«t^lb(Dm^)^l^ 
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i^tHt^ fBii3^iMiij<D#&m» 
<&5*i, §Eii§^ia<&ijcD»&s»^fHS^^ 
, iMij<z>#&«»iBu^fHBra<^ 

v-m&wztizmfa&TF-to u>>U£^ mi<Dmmmi4a, i4b^^i,tcmt 
L-xm^-tztcwa-i, mi<Dmmmi4a, i4b<Dm^o. 5nm^±Km^-r^<D 

[0057] ♦&fc>B!|5:£J;U ? #&!7-K£l6te. — M£LT10nmJ¥CD^^(Ti) lOnm 

m<Dmt^> (tin) 5oonmJi:oT^^^A (ai) tfimKmmznxmf&z 
[0058] m^. mmwtmw}mzmt>z>mm^\,^x, m3, m5^xxfm6^mi^xmm 
[0059] m5^i-x?^ mm±^ite. mm<Dmm7~Fm2tmm<vmm^ybmi 

3a, 13bb(D&&mmzmt£&tlX\,^ 0 El6^i-i5^. fE'Hrfe/H^ 

*3lt?)#|E'ii^la, lbfi, — M»^35/h^-^^--K75a, 75b ^-^T 

^-r^--K75a, 75bj^v^5o ) «^^c^ii(D_h(c, -n^mm.m.m.mw: 

3§§M£20a, 20b, ^^^ttS4(4a, 4b) (DMX^m^Xm^^X\^ 0 £7c, 
#fElStfr/H(la, lb)CDT®(a^S^m^?i{*20a ) 20b«^$tbfdliJ) 
^4*— K75a, 75b, jo £t^§-^J113T, 13T&^LTS£fflt:Vb£|13a, 13b 
Mtt^^§tLTV^ 0 — #lB'^m^la, Ibte, 113, 6\Z7jk~f£?\^ ^t(D 
_b® (a^Jg^^^20a, 20bmS*Ml'J) ^^W!7-mi2^^$^T 
V^ 0 #^WtVhi^l3a, 13bte, ^fEtf ir^l^&ttS— *fcDfEltiSt 

^f-la, lb<D&#\zM\tinM*®kWi~fZ>h<DXib'0, IH5^-r<t5^> -^PiSfiH-te 



WO 2005/020327 20 PCT/JP2004/011832 

[0060] jfj**- K75att, 06 (£^£5^ S^26, X*£26±^;f*JI£;ftfc^fc 0 ^drv^r 
71^1 25 N ^i^t°^^>-Y/Pjl25_h^jl$tl,fc^«iS24a^{i^, ^m«24a 
t^fc 0 ^ v'-r/Ml 25£c/) fig ^->3 ^h^-^^^^tb-CfM^ ttT V >S 0 [H^ 
^UT, ^ftf— K75bb> IHHl^^i-J;5^> S«26, S^26_t^^@^tbfc^t° 
>5?^^jg25, *3itJ ? 3it 0 ^^r->^ji25±^^jS$H^ffl;Ji24b^{i^, >S 
m®24b^t°^^^/l-S25i(7)^(^3^h^~P«^^$tL-Cff^$tbTV> 
5o ^fc, K75a^V^-K75bi:^, a^^m^^20a, 20b*5j; 

t^^^tt/i4^^^^u■csv^^a^^^^tL6i:^^-, ^b^fi^^^ 
v^Tteav^m^^ii^Tv^o i^Em-^-c, $s#iia, 17a, i 

[0061] jfcm, H7^#Ra > L-c, a^^y^^M^^^s^mi<]^^#>^5[iis§t#j^ 

[0062] m7\Z7jk-f£o\^ ^(Dmn^Jf^^MX^ fElgi?/Vl¥54cOfcVh?iJ^1B 
fft-fe/Hfc, •fe^T^7°lE]SS56B^^I±J[HlS&co— $|5i:^ N ^miU^cD^Mb 
W5L-efe6¥^m[HlS&80(---, 80n, 80n+l, "OMtt^^fDW 

^— K^71(---, 71n, 71n+l, • • •) Sr^LTY^ftTKW^^— ^|Ugg56A^ 
Y^fB]^mffi7 =, -^^62^bTm^^^r52B^^^^ 

[0063] #^iBrt±illl5§80^mTV>5#IS'[t-&^l^#l5'*^^la I lb«, 

* M<Z)^^-— K75a, 75b^UT# W&l^WlHl^80fec7)^ffllf s/h 

I£l3a, 13b^^^^tbTV^o — #m^mtHIS§80^c:'^mTV^?> 
^-lEm-fe/UcD^-ISmm^la, lb«, #^(DfM^*^#^tBy-mi2(---, 
12m, 12m + l, • • •) \^fh^fV^m^fhX\^ 0 

[0064] r<D^£\ #^|±JI7-mi2c7)-^«, ^n-€n^ttsi7-m§imm®43(ii]5 
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#^)^UT^ttJ^s/^83(-«, 83m, 83m+l, - -)fcmm£th. 
^db^y^83fi*ii(7)^«?5fL|l]S§58B^^^tlTV^6o Qtim^-ytt 
3&, !7— Kt*=3— K^72(«", 72m, 72m+l, • • O^bTX^fBlTK^X^— 

iRff -5§-£r L/c£# td^a-r £ £5 fclftj&SavO >£ 0 
[0065] — #»SttIlfyMSll3a, 13btt, -t©-«l^l»W^h«l9ltti*«44(Bl5#fla 

tBfcVb^l3a, 13b^^^^icm«^^^M^^S^V^T, ^Wi^tti 

mi»8o^*5v ^-cws w«aE^jteh/feiaift'fe/n ^iEit$nrv n tomtom) % 
mm-rz>bm^$imvfcmm*mtim82(-", 82n, 82n+i, ••os^uty^ 

[p]B!ttlfflT i -^/^62^W^-rMtgMx:TV^ 0 
[0066] #Cfc, ^^U7 f /W^M<D«]^fcoV>Tl5i^i-§o 

[0067] *-f , HI 2, IH4(b)*5j:OT4(c)^#^LT, |B|gt-fe/H^*3»t5*3i»lf^^oV^ 

[0068] m4(b)kZ^-rXoi^ *i&17— KI!l60|B«*^la^iai-5lflJffitC^»t5«aC 
©l^#jJS|ftffi0^llir'ra*»P>*ffill!:(+Y*iRi^) iRid>5J;5^, »3&!7— K*S16K:»3& 
«ffiSr«fii-o #|Btg*^-la, lb©¥fr£B#10(ISl2#J80 l!l*3V^, 

5itryMft5a, 5bte»5&IHffi«r«IW-o AfrteUti, »&t"VH§l 

o ^©f^, fEU^laTte, »^tt®4aO^$P^^fhtU«9^lR]03S^a#16 
a^^-f-^ 0 — |EUS^^lb"e«, aW'M4bOrtg|5^S:0#f+lHl«9^[^C» 

^2(D^ji8b<^^b^'[Rl^+x^fpI^6o #faltm^la, lbtf>#$ 

fiSJB (IBl©^Sl4a*5<t^2©flSHKJB8a, ^l©«gl4b*5j:^2(Z)« 
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34t?tt, #^«#16a, 16b<E>#fRjas— Sr$-5 0 UhJ&SoT, Ir1EIK^-*-J;5^ 

&-r«5(¥fT^3&S), — IB»*^lbt?tt, #2©J«^8b©«ffi^fai:f6l<Z> 

— 0»J£LT roj ) j&siBtt&friSo 
[0069] — 2n ®4 (c) fc^f" «fc5 #S£!7— Klft6*5 £lf£-*&tr yNKlSa, 5bKl, IH4 (b 

, ^l(D«J114a^J:^2(D^ji8a(Da^|p]^+x^[R] < b^«9, SEttSS^f-l 
bT*tt, 01^^Sl4b*5«t^2<??^^Ji8b(D^b^|Bj^-X^'|Rl^^So o^«9 

, #fBiSS*^-ia, ib(D&mmm&^^zfc¥ft<Dfa^M4k£1riZ>o ^<dm 

&fo*3^Xi>. #^W't4Jl4a, 4b©*^rgPffi34-ett, #g|t8IEti£Jll6a, 16bO 

&fa(mm(b)(Dk%bnmfoz)&-' : gc-rz>o vtttfox* mm^-rxo^ mmm 

$6 (— mtvr: r i j ) ^sattit^nSo 

[0070] fBltfff^-la, lb"C»4, ff?l«H4Ji2a, 2bi:!g2tf>MJl8a ) 8bitf> 

[0071] Hi, 7, 8&#B&LT, a^ ; eyy : >^^M^)^tBt!]^^oV^TI»B^i-5 0 

[0072] Sf\ TKV^^^T51^LTTFV^f ^A^LfcY^lRlTFV^T 1 ^— ^ 
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wilt, ttfo^z^xT^ymmeBizmmm ^mij-tZo &l^x% mmm 

ff^RliP-T-So ^X^W^fE'ltlf^la, lb^*3^5TMRflIS20a, S20b<D#J^ 
tVhiHl3a, 13b) ^7~Kt^-KI|72 (o^«9^ttJl7-mi2) £CD^gG#^iB 

iaot- mm^mw&tix\<^o ^>fc#>, G-nzmm^-ia, ib^— XKUtizn 

1g^l<7)^T{*>|5lg^la^4oV>T||lc^atiJl2ai:^2^^ji8a(D# 

a-fb^i^as^pfT^u, mmm^-ibK^xmi(Dmmm2btm2<Dmmmsb(D 
&m{bj7fa&fc¥fttt£<>x\,^fz#>, mmm^-iam&^^m, mmm^-ib^ 
«sw^-&o-cv>3 0 rtu^LT, g]8(b){^-risti-fe/n^^ftg-ett, 

fSHIt^la, lb^*3^5^1^14ji2a*3j;^2©^jl8aO#a<b^f^75^ 
m (a) s21»m^-la^^^S-C\ f5«^^-lb^^;|£^; 

[0073] — 3r\ irV^T^tHlS§56B«, ^ISltlff^la, lb^^^CS«^*^^^ 

m-rsr^j;^ l^'lt-fe/n^lE'lt$nTv^^'[t^(2jii'tf ^)^#-r§ 0 -t 

^r^HISS56B«, m#Ufcff^?rfctl^^^5/7T52B^^L.T^$|5T f — 

[0074] £<0«^*^/V*M»!:.):*btf, «*©»ailf yM»5a, 5b£, rtb 

btf>#&fcVH5&5a, 5bir^n ; e^Mi-SJ:5^ ; S-r6 ; {S^»aA!7-m6 < h 



WO 2005/020327 



24 



PCT/JP2004/011832 



&m*-. d>o±|BL^#^OTMRJKS20a, S20b<t > *3&fcVM&5a, 5b*5j;U«* 
5&I7-Ki|ft6*|fc9ffltf»«ai«4i^tf±fa«*<0|a«* J f-la, lb^#x.fc 
ri:^<t"9, ^5i^hi^5a*5J;t^*iil7~K«|6, Sfc*&fcVH&£5b:fc£tJ ? *&!7 

a, 5b^J:tJ«»^!7-K^6(Z>^^^^tb5Sgft^<toT»3Z t tVh«|5a, 5b*3,fctf 

— *hDiB«ama, ib^ai^asttS4©-ifp (*^§b{£34) ^^-rs^? 

Wtj^fcC^W, atJK«8ttS4a, 4b&R|fflLTimfc«JiteJfc«L-C, 
attS4a, 4bO*^$P^34rt^ttSa^S^li^:$- ; fr5-^^-CtSjitm, # 
gt*»f4Jl4a, 4brt(D#51^#16a, 16b<^3£S£i#3jirrsr^T?#5 0 Ufc 

jp8a, 8b©^bKteS:fT5-^3iS-e^5 0 
[0075] £ib(-> ISlt^la, lb^*5tt5Bl<£>MJf 14a, 14bOj?^-^0. 5nm^±40 
nm^T©«SHrtfc*a3ebfc^fcfcJ;t), Sgl<Z>MJ114a, 14b£fl&f£llS!&UCgc5£ 

SrlRlJi$-er5rfc*s-C?#5 0 HlC0«J114a, 14b©ff^Sr40nm^T^^ 
Ut^M^ J¥^fcfc^5S«BJM s «^i-5fc«>, iE'H^f^la, lb{C*fi-5# 

^T*#5 0 ^S^H«I14a, 14bcD^4r30nmJ^T^^UfCwi:^«}:«9, 

o 

[0076] #&fcVH8l5a, 5b*3j;t/»&!7— VM6<Dfflmfc±VZ>mmz£^XK\,^ 

a«8a N ^i©flSmSi4b*3J;^2©iS««®8b)S:«^bfer.^^J:«5 % &—M<D 
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%mmX-Z>Z.bfcX*%%fctb, £-S!tt»t4Jl4a, 4bO*#^434rt^*5^»*: 
^S^m^^tt^^^^^^Tt^o ^^^"9, ^WttJf 4a, 4bF*J<Z)£-« 
am 6a, I6b^§^^ii3li-r5^^^-e#^^, <W/h£&#M»£o-C^ 

[0077] SV^^^W^^m^^Tfg^?f^$nfc^l(7)«Jil4a*5j;t>^2W 

ztm^ &mi<vmmmi4a, i4b£€-gt*»i4«4a, 4bcD-^-et#^ufc^cb^ 
£<o, &mmm*m&-fz>w,2<Dmw.m%*, zb(nw&t\^xftmm<Dm^Pc*m 
9i-$-z>^kmx*%z>tcib. mmm^-ia, ib(Dmnm.in.mtm^^<'r^b^x^ 

[oo78] ^ems, ±mvtcmmommKm^ti^\ mint, ±m\^tcm%^ 

yf^^M-Ctt, ^W14Ji40^Bl^mSl4a ) 14bi*^ #f|2<DJM 
jf8a, 8b^#X.fc«^0|S'B-fe/H^!l^^Jf Tl^PJbfc^ N #|§2(£>M£Jl8a, 
8b£^-C, lllibt, ^{£^4Jl4<7>#^lc£>M£JI14a, 14b<D^£rlf X.fc 
t#^^IE'K-fe^^ffi-r?>r^-C#?) 0 gt^tt£Ji4^#fj?10MJ114a, 
14b££-3l2<D«Jf 8a, 8b^©SItC^att^«®«rSat9:i-5-fc^«t»9, ^Sgl<£> 

mmmi4a, i4bt^2(Dmmm8a, sbt^^m^^^mm^^m^ 

■rZ>ZthX*%Z>o ^P^cD^jfecD^^-Cli, TMRMS20a, S20bSrfiMJfcb 

[0079] ifELfc^^y^VW^M-m, — *f<Dg|:|»&Ji4a, 4b&#-r6i* 

8):£389l#20a£, |HHl^^*5^lo©^«ttii4a^^i-5lE'lt^^(^J^ 
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[0080] ^tc, ±|ELfc|E'|jiir/Vl^^-L-C, lE'lt^la (^fc(ilEltm^lb) 

a, \Ab(DW-^0. 5nm^Jt4OnmJ^T<^Brt(03:U<f3:O. 5nmW_L30nm^ 

[0081] mMm&mTx*&w*mmnwi-Zo 

[0082] (H^l) 

$^^^tb^U/c^^A(DmWttli4?ri®^'rS^*^>^^^^^ P A^m 

^a-i±ii4 i (Dmmm i 4a ( m 9 1> ki*5 v ^t^±^ 9 ©#m&ttutaMfc 

^•Ll?:, 5nm, lOnm, 20nm. 30nm, 40nrru SOnm^ 60nm, 80niru lOOnnu 
150nnu 200nm^^Xd^^tct^<D^^A<Dm^m^m4\Z^n^BW. 

, w&nmttz, %i<Dmmmi4a, i4b^^2<Dmmmsa, 8b<Dmit^m^ 

, •R^^ifati^lb^ov^-C(^♦3i*^^u-cv^6 0 
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[0083] mn izixtnts ^^A(Dmm.^m^\^ w-^iftsoxm&mx.&w&xte, 
, lbfD&w&nffiomffim^* ^A^t^xw^^^v^-r^mm 
m^m^i^^^titc^m^^t^K, lEttn^-ia, lb^m^mm^ 

o 

[0084] (H!fc2) 

m&m4!<Z&tf%Wil(DmMmi4a, 14bO]?:#.Ll£ N 5nm N lOnm, 20nm > 30n 
m, 40^11, 50nm, lOOnm, 150nm, 200nm£V>5J:M^:Rbfci:£<D^M'7 s BcD 
It^^ttJf 4&C:£tf 5#iBltlSf i^la, 1WCOI ^T<£>#&®$£ (Isw) tttv^tli*^ 
=L.U~i/B>X*ifrV)tL 0 ^hK^KDmrnmi^a., 14b<Dj?^Ll«&fc»&m$t( 
Isw)^^M#.^-r#'l4lll(l2ll2)§r^bfc 0 leHH^^T, OEPtefBilc*^- 
la^oV^T(D#^«^^U #l^$m«f!f^lb^oi^T<^«&m^%^L.-^ 

[0085] E112^J;^^\ ^-r^ s BO#^'t4®4-C«. ff^Ll^iOOnm^iO^T'fi, 

iH'it^^-ia, ib<D&w&n.mtf&m&)^9>xvx\'^<D<D y &m&mm^ 
> iB'ft^ia, lb^w^mmcD^y^^^mth^b^^ g-m^nm^fk 

fE'ltif^la, lbcD^^m^^^^^T-T^rt^^^tbSo J¥^L1 
^520nm^x40nm^T^>^-efi> fEltlH^la, lbtf>;g-#j£m?to«^^ 
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SfE<©««fE^Sfii«)T/J^<3fe5wi:^fl||g$ttSo — ff*LlflS5nm£*_L20nm 
^ffitlfcftnfcteZfiK &&i&WM<DWtm.1>mKO. 9mAJ^TCO@fcTigV^ 

[0086] (H!fe3) 

ffiH4S4m*5^-5lRlOjfiiKai4a, 14b£>J¥#-Ll2r N 5nm, lOnm, 20nm > 30n 
m, 40nm > 50nm, lOOnm, 150nm, 200nm£l^5£5^:gUfc£#<D^7 0 C<£> 
aMft«H4Ji4{!ld3ttS#IE1»*^'la, lb&col ^X<DW&MM (Isw) Sr-ttb^H^ 

[0087] BH3«*ttf, ^^C<^at4»|4Ji4-e«:, j¥^L1^50nmW_h^M^T'tt, 

Wfc*#l^fc;&S|HR&ix5o — i¥^L1^40nmtr@^50nm^<^^-e(i, 
fB'lt^la, lbC0^-»^«^^{gT« 1 b^^> |B'|g*^la, lb<£>#»& 

5„ ff^LlflUOnmOT^fS^tt, iHitHf^la, lb<D##jA*^^tt»fE 
Kf^la, IbtD^^m^^m^^o^^y^T^iSTi-ScD^^tbS^*^, 
[0088] V'»i a tb<D^7 p WSI^«»tt®4^*3V>Tt^ |g 1 <£>l«Ji 1 4a 
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, 14bOJ?^LlSr5nniJ^±40nm£AT^3£-t-5r.i:^«tt), fB«^-la, lb©# 

jJSflWBStlSo ^lc7)«^14a, 14b©*^Ll&30nm£JtTte*J£'t*S-fc 
SEft^la, lb^^5#*3A«^cDm^ji£^^{^^7^$ii:fc^^ 

*fc, #2SiW»e>, fglCD«£Sl4a, 14b(Dff^L1^50nm*^i^W, fgl 
cD«£Sl4a, 14b<Dj?^Ll^<-T ; 5^ ; ^oT,|S'ltmT-la, lbt£*H-3#*i& 

ftV^ V^-ftT/<7)^>r7 P 0^attS4^*3V^, fglOM£Jf 14a, 14b©l45t 
[0089] ^_L<D±5&c N r<£>3&K ^^§|E1tir^J;t>^^^y^^^^iti^^ 

£9, *l©iaHKJlSr«14JI!feUr^^UTS4aft^lB*0. 5nm^±cD/fL^£$H£-r 
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